Introduction
The ductuli efferentes transport spermatozoa from the rete testis to the epididymis. In the rat, they are lined with a simple columnar epithelium consisting of ciliated and absorptive cells (Hoffer, 1972) . A thin layer of smooth muscle surrounds each ductule. Although the histological structure of the efferent ductules has been described for many species (see Ramos & Dym, 1977) , there is disagreement concerning their branching pattern in the rat (Macmillan & Harrison, 1955; Reid & Cleland, 1957; Hamilton, 1975) .
Little is known about the transport of spermatozoa through the ductuli efferentes. The presence of a ciliated epithelium suggests that cilia may play a role. Contractions have been observed (Macmillan & Harrison, 1955; Risley, 1958) and medium injected into the ductuli is transported even when the fluid flow from the testis is prevented by a ligature (Macmillan & Harrison, 1955) .
In this study the myoelectrical activity of the smooth muscle in the ductuli efferentes of the rat was recorded. The anatomy of the uncoiled ductules and the movement of the luminal contents were also observed.
Materials and Methods
The Sprague-Dawley rats used were housed in groups of 3-6 males and were 3-6 months old when killed by cervical dislocation. The epididymis was removed with the testis and immersed in oxygenated (95% 02 + 5% COj) Ringer solution (9 g NaCl, 0-42 g KC1, 0-6 g NaHC03, 0-24 g CaCl, 0-025 g MgCl and 0-5 g glucose in 1000 ml) at about 20°C. Starting from the constricted region near the epididymis, termed the isthmus by Hamilton (1975) (Talo & Hodgson, 1978) were used to record electrical activity in a tissue bath at 36-5 ± 0-5°C. This temperature was used to obtain data comparable to those by Talo, Markkula-Viitanen & Jaakkola (1979) amplitude was also a common feature (Text-fig. 4 ). The mean frequency per minute declined slightly towards the epididymis. It was 13-8 ± 1-17 (mean ± s.d., = 6) where the ductules join in pairs, 12-8 ± 1-65 at the preterminal ductules, 11-5 ± 1-08 at the distal end of the terminal ductule and 10-1 + 1-60 at the beginning of the ductus epididymidis.
Discussion
The ductuli efferentes of the rat join to form a single terminal ductule which continues as a ductus epididymidis as described by Reid & Cleland (1957) and Macmillan & Harrison (1955) ; in the rats of this study they did not join individually to the ductus epididymidis as suggested by Hamilton (1975) (Holbrugger, 1980) may compensate the decrease in cross-sectional area and balance the speed of flow.
The sharp increase in sperm density at the beginning of the ductus epididymidis suggests that the speed of transport of spermatozoa is much higher in the ductuli efferentes than in the initial segment of the ductus epididymidis since it is unlikely that the fluid uptake alone could explain such a dramatic increase taking place in a segment about 1 mm long. Further studies are needed to determine regional variation of transport speed of fluid and spermatozoa in this region of the excurrent ducts of the male.
